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community	as	 stakeholders	 and	policymakers	 seek	ways	 to	 enhance	 the	 teaching	and	
learning	process.	Some	sections	of	this	dissertation	have	been	published	with	the	latest	
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availability	 of	 affordable	 data	 and	 free	 WiFi	 networks	 across	 institutions	 of	 higher	
learning.	However,	very	few	studies	seek	to	understand	if	there	is	any	impact	that	these	
devices	have	on	a	student’s	overall	 learning	experience	particularly	from	a	developing	
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many	 unable	 to	 afford	 one	 (Santos,	 2015a).	 Institutional	 challenges	 are	 also	 inherent	
where	the	available	bandwidth	is	inadequate,	the	learning	material	is	not	mobile	friendly	















on	 smartphone	 use.	 Previous	 research	 studies	which	 investigated	 the	 field	 of	mobile	
learning	generally	looked	at	all	mobile	device	types	which	included	tablet	computers	and	
laptop	computers	(Kaliisa	&	Picard,	2017).	The	need	to	focus	on	smartphones	is	primarily	
because	 of	 the	 high	 rate	 of	 ownership	 among	 students	 in	 higher	 education.	 Previous	
studies	found	out	that	more	than	90%	of	students	in	higher	education	own	a	smartphone	
(Kaliisa	&	Picard,	2017;	Lau,	Chiu,	Ho,	Lo,	&	See-To,	2017).	In	developing	countries	such	
as	 South	 Africa,	 this	 could	 be	 a	 starting	 point	 for	 enabling	mobile	 learning	 as	 device	
ownership	(particularly	 laptop	and	tablet	computers)has	greatly	hindered	progress	 in	
this	field.	Some	students	in	poor	countries	share	these	mobile	devices	which	would	have	









on	 the	 use	 of	 smartphones	 in	 various	 learning	 aspects	 and	 processes.	 A	 conceptual	
framework	was	developed	for	this	study	which	will	be	tested	by	the	data	collected.	This	
will	 contribute	 to	 theory	development	 in	 the	 field	 of	 smartphone-based	 learning.	 The	





governments	 of	 developing	 countries.	 Higher	 Education	 Management	 will	 gain	 an	
understanding	of	the	various	issues	to	be	addressed	that	students	encounter	when	trying	



















The	research	study	 is	 situated	 in	a	South	African	context.	The	context	of	 the	 research	
study	is	of	particular	importance	to	mention	because	various	factors	are	depended	on	the	
economic	and	social	setting	of	the	respondents.	Economic	settings	such	as	affordability	































respondents	 understand	 what	 a	 smartphone	 is	 and	 can	 distinguish	 between	 a	










and	 the	 impact	 of	 this	 use	 on	 the	 overall	 learning	 experience	 of	 students	 in	 higher	
education	institutions	in	developing	countries.	The	research	was	contextualised	in	South	
African	 and	a	 sample	drawn	 from	 the	University	of	Cape	Town.	The	outcomes	of	 this	




To	 the	 practitioners,	 the	 research	 study	 offers	 insights	 into	 the	 challenges	 that	 beset	
students	while	trying	to	learn	from	anywhere.	The	need	for	cheaper	mobile	data,	the	need	




what	previous	researchers	have	 found	 in	 this	 field	and	 identify	 the	 research	gaps	 left.	
Then	 next,	 the	 research	 methodology	 used	 in	 this	 study	 is	 outlined.	 The	 theoretical	










also	 become	 powerful	 communication	 tools	 in	 the	wake	 of	 advanced	 communication	
networks	such	as	LTE	and	WiFi.	Users	can	seamlessly	collaborate	and	share	information	
across	 divides.	 Not	 surprisingly,	 mobile	 devices	 are	 now	 being	 used	 for	 learning	 as	
students	integrate	these	devices	with	learning	processes.	Mobile	handheld	devices	have	
become	 much	 cheaper	 and	 more	 accessible	 than	 computers	 (Hashemi,	 Azizinezhad,	
Najafi,	 &	 Nesari,	 2011).	 Because	 of	 these	 factors,	 mobile	 devices	 are	 popular	 among	
university	students	and	the	youth	in	general.		
The	phenomenon	of	mobile	learning,	also	commonly	referred	to	as	m-learning,	emerged	











"the	 use	 of	mobile	 devices	 that	 can	 connect	 to	 the	 Internet	 for	 educational	 contexts"	
(p.567).	However,	though	this	definition	is	most	appropriate,	the	authors	allude	to	the	









phone	 networks,	 to	 facilitate,	 support,	 enhance	 and	 extend	 the	 reach	 of	 teaching	 and	
learning.”(Hashemi	et	al.,	2011	p.2478).	
Various	studies	allude	to	the	fact	that	mobile	learning	has	become	popular	and	suitable	















Impact	–	This	 research	 study	will	 investigate	 the	 impact	 that	 a	 smartphone	has	 on	 a	
student’s	 learning	 experience.	 By	 definition,	 impact	 is	 an	 effect	 or	 influence	 that	
something	has	on	the	other	part.	Elfeky	and	Yakoub	(2016)	argue	that	mobile	learning	
devices	 influence	 students’	 learning	 experience	 both	 positively	 or	 negatively.	 This	
research	study	therefore	will	be	looking	at	the	positive	effect	that	a	smartphone	has	on	a	
student’s	learning	experience.	











raises	 two	 important	 attributes	 of	 learning,	 i.e.	 a	 change	 of	 state	 and	 the	 learner’s	
experience,	the	former	being	the	result	of	the	latter.		




Informal	 learning	 is	 often	unanticipated	 and	 sometimes	unacknowledged	 even	by	 the	
leaner	 (Gikas	&	Grant,	2013).	 In	 this	 form	of	 learning,	mobile	 learning	 is	perceived	as	
playing	a	major	role.	A	good	example	is	when	integrating	a	person	in	a	foreign	land.	They	
can	use	their	mobile	devices	at	various	 locations	and	times	to	 learn	at	 their	own	pace	
(Ally,	2013).			
Gikas	 and	Grant	 (2013)	 define	 formal	 learning	 as,	 “where	 learners	 are	 engaging	with	
materials	 developed	 by	 a	 teacher	 to	 be	 used	 during	 a	 program	 of	 instruction	 in	 an	


















have	 been	 considered	 as	 crucial	 for	 development	 in	 society	 (Magunje,	 2013).	 Mobile	
technology	plays	a	 contributory	 role	 as	part	of	 the	development.	People	 in	developed	
countries	are	swiftly	moving	from	desktop	computers	to	mobile	devices.	However,	this	is	































this	 phenomenon.	 Guri-Rosenblit	 	 (2005)	 defines	 e-learning	 as,	 “the	 use	 of	 electronic	
media	for	a	variety	of	learning	purposes	that	range	from	add-on	functions	in	conventional	
classrooms	 to	 full	 substitution	 for	 the	 face-to-face	 meetings	 by	 online	 encounters”	
(p.469).	 Another	 definition	 states	 that	 e-learning	 is	 “information	 and	 communication	
technologies	used	 to	support	 students	 improve	 their	 learning”	 (Ginns,	Ellis,	&	Piggott,	
2009,	 p.304).	 In	 both	 definitions,	 it	 can	 be	 noted	 that	 e-learning	 makes	 use	 of	
technologies.	 Interestingly,	 mobile	 devices	 are	 also	 technologies	 which	 fit	 into	 this	
criterion.	However,	when	mobile	devices	are	used	for	learning	purposes	the	process	is	
referred	to	as	m-learning.	The	question	then	arises	as	to	what	differentiates	the	two.		














in	 education	 has	 therefore	 become	 more	 attractive	 and	 a	 suitable	 option	 (Abachi	 &	
Muhammad,	2014).	
Several	 studies	have	been	done	on	mobile	 learning	 in	higher	education	 institutions.	A	
meta-analysis	 literature	 review	examining	144	mobile	 learning	 studies	done	between	
2010	and	2015	found	out	that	mobile	learning	is	commonly	practised	in	high	education	
institution	(Chee	et	al.,	2017).	This	 is	because	of	 the	widespread	ownership	of	mobile	
devices	 and	 the	 increased	 availability	 of	 wireless	 connections	 at	 higher	 education	










































Table 1: Potential Benefits of Mobile Learning Adoption 
Benefits	to	the	learner	 Reference		
Affordability		 Moldovan,	 Weibelzahl,	 &	 Muntean,	 2014;	 Stanton,	 2014;	
Vishwakarma,	2015;	Baran,	2014	
Efficiency	 Alrasheedi	&	Capretz,	2013,	2015	






















as	 instant	access	can	enhance	 face	to	 face	 teaching	bringing	a	more	efficient	means	of	
learning	(Guri-Rosenblit,	2005).	

















2.7.5 Ease of updating 
Learning	material	offered	online	is	easy	to	update	(Olalere	Mudasiru	et	al.,	2015).	Mobile	
devices	can	update	the	material	as	soon	as	it	is	made	available	ensuring	that	learners	use	








Table 2: Potential Challenges of Mobile Learning Adoption 
Challenges	to	the	learner	 Reference		

























2.8.2 Perceptions  
One of the challenges with mobile learning is people’s perceptions and attitudes by 
using mobile technologies for education. Some educators feel that mobile devices 
cause too much distraction for learners, and or associate mobile device use during 
lectures with bad behaviour (Ally, 2013).  
2.8.3 Security  
Information	 security	 has	 remained	 a	 top	 priority	 among	 IT	 leaders	 globally	 as	
cybercriminals	are	on	the	increase	and	higher	education	institutions	are	no	exception.	
Cybercrime	 can	be	 described	 as	 any	 criminal	 activity	where	 a	 computer	 or	 computer	






prevalent	 in	universities,	more	 and	more	mobile	devices	become	 susceptible	 to	 these	
threats.	Smartphone	hacking	software	is	also	now	easily	available	online.	This	software	
is	used	to	steal	passwords	and	any	personal	information.		












algorithms	 and	 signature-based	 matching	 techniques	 have	 been	 developed.	 	 These	
programs	identify	malware	before	it	reaches	the	computer	system	or	network	(Zolkipli	
&	Jantan,	2010).	Further	advancements	in	enterprise	systems	security	include	endpoint	
security.	With	endpoint	 security,	each	device	must	meet	certain	standards	before	 it	 is	



























and	 using	 them	 to	 access	 online	 content,	 network	 saturation	 becomes	 an	 issue.		
Institutions	did	not	envisage	an	 influx	of	mobile	devices.	According	to	Nykvist	(2012),	
most	 university	 networks	were	 never	 built	 to	 accommodate	 a	 heavy	 load	 of	 devices.	
Technology	managers	in	education	have	found	themselves	in	a	more	reactive	position	as	
they	reconfigure	networks	to	accommodate	as	many	devices	as	possible.		As	a	means	of	
addressing	 this	 problem,	 Chitanana	 and	 Govender	 (2015)	 propose	 that	 if	 proper	
application	of	policies	is	enforced,	that	will	be	reduced	strain	on	the	network.	
2.8.5 Bandwidth 
Bandwidth	 has	 also	 increasingly	 become	 a	 challenge	 in	 universities	 as	 students	 are	
exposed	to	vast	amounts	of	data	consuming	online	resources.	Online	learning	resources	
such	as	YouTube	have	become	popular	among	students.	These	sites	allow	for	the	creation	












Figure 3: The Critical Interdependent Components of Bandwidth Management (Chitanana & Govender, 2015) 
 




relatively	 important	 as	 it	 allows	 for	 the	 implementation	 and	 or	 enforcement	 of	 some	
policies	especially	those	relating	to	data	usage	(Chitanana	&	Govender,	2015).	
Control	refers	to	the	network	access	control	whereby	the	institution	can	control	the	level	
of	 access	 granted	 to	 its	 users	 or	 devices.	 Andrus	 (2013)	 as	 cited	 in	 (Chitanana	 &	
Govender,	2015)	describes	network	access	control	(NAC)	as	allowing	for	the	definition	of	
the	 policies	 which	 control	 how	 users	 gain	 access	 to	 the	 network	 resources	 on	 the	
network.	This	is	of	particular	importance	to	university	settings	with	a	wide	range	of	users	
which	includes	guests	and	visitors	who	need	to	connect	to	the	network.	












(Abachi	 &	 Muhammad,	 2014).	 The	 resources	 may	 include	 lecture	 recordings	 which	
students	 through	 access	 to	 the	 network	 can	 download	 or	 stream	 at	 any	 time.	 Such	
applications	can	receive	priority	over	others	to	have	a	better	experience.		
2.9 Smart	Phone	Use	Cases	in	Higher	Education	
Mobile	devices	 are	used	 in	various	ways	 in	everyday	 life.	With	 the	new	generation	of	














classroom	found	out	that	presenting	 learning	material	 in	video	format	aids	 in	a	better	
understanding	of	the	topic.	Leaners	can	understand	difficult	concepts	when	they	watch	
and	listen	to	videos.	According	to	Dale’s	Cone	of	experience	(see	figure	4	below),	people	










Figure 4: Dale's Cone of Experience (Davis & Summers, 2015) 
	
Smartphones	now	come	with	an	e-mail	application	and	if	one	is	not	readily	available,	this	






A	calendar	can	be	used	as	a	supporting	 tool	 for	 learning.	There	are	many	ways	 that	a	
calendar	can	be	used	however	the	main	benefit	of	using	the	calendar	on	smartphones	is	
the	ability	to	receive	event	notifications	instantly.	Pechenkina's		(2017)	findings	reveal	























The	 subject	 of	Mobile	 learning	 has	 been	 extensively	 discussed	 in	 the	 literature	 (Briz-
Ponce	 et	 al.,	 2016;	 Nykvist	 &	 Lee,	 2013;	 Sharples,	 2013;	 Ucisa,	 2013),	 However,	 this	
researcher	notes	that	very	little	research	has	been	done	in	a	developing	country	context	
particularly	 for	 research	 focusing	 on	 one	 specific	 device	 among	 the	 various	 mobile	
devices	available.	This	study	is	going	to	focus	on	one	particular	mobile	device		which	is	a	
smartphone.	The	researcher	believes	that	the	impact	will	defer	considerably	deepening	
on	 the	 type	of	device	being	used	by	 the	 student	whether	 it	 be	 a	mobile	phone,	 tablet	
computer	or	laptop	computer.		




















2.11.1 Learning Theories 




Behaviourism	 theory	 proposes	 that	 the	 learner	 is	 passive	 and	 sensitive	 to	 the	
environment.	The	learner’s	behaviour	is	then	shaped	by	the	negative	or	positive	changes	
in	the	environment	(Siemens,	2005).		Cognitivism	came	forth	in	the	1960s	and	replaced	
behaviourism	 as	 the	main	model	 for	 learning.	 Cognitivism	 states	 that	 knowledge	 is	 a	
result	of	mental	constructions.	It	states	that	the	mental	processes	which	include	memory	
and	 thinking	 need	 to	 be	 looked	 at	 in	 detail	 as	 these	 inner	 mental	 activities	 help	 to	
understand	 how	 people	 learn	 (Sincero,	 2011).	 Constructivism,	 however,	 states	 that	
knowledge	is	constructed.	It	claims	that	learning	is	a	process	of	constructing	knowledge	
instead	 of	 gaining	 it	 as	 the	 learner	 takes	 past	 experiences	 and	 other	 factors	 such	 as	
culture	into	account	(Siemens,	2005).	
Siemens	(2005)	argues	that	the	problem	with	these	theories	is	that	they	were	developed	
in	 a	pre-technological	 era	 and	 thus	 fail	 to	 take	 any	 contribution	 from	 technology	 into	
account.	He	advances	a	theory	called	Connectivism	which	takes	into	account	the	use	of	





social	 structures	 and	 technology	 to	 come	 up	 with	 a	 theory	 for	 the	 digital	 age.	
























students’	 learning	 experiences	 in	 South	 Africa.	 A	 review	 of	 previous	 studies	 done	 on	







This	 chapter	 discusses	 the	 theoretical	 framework	 used	 for	 this	 research	 study.	 The	
individual	 constructs	 in	 the	 model	 are	 explained	 together	 with	 the	 hypothesis	 to	 be	




3.1.1 The FRAME Model 
One	 of	 the	 research	models	 identified	 for	mobile	 learning	 is	 the	 FRAME	model.	 “The	
Framework	 for	 the	 Rational	 Analysis	 of	 Mobile	 Education	 (FRAME)	 model	 describes	























The	circles	depict	 three	aspects	of	mobile	 learning	which	are	 the	Device,	Learner	and	
Social	aspects	and	where	these	circles	intersect	are	where	attributes	from	both	aspects	
are	represented.	For	 instance,	device	usability	 is	an	attribute	 that	belongs	 to	both	 the	
device	 and	 the	 learner.	Where	 all	 three	 circles	meet	 shows	 the	 ideal	mobile	 learning	
experience.	Koole	(2009)	claims	that	by	assessing	the	contribution	of	all	the	three	aspects	




theory	 is	 intended	 to	address	 learning	 in	 the	21st	 century.	The	Community	of	Enquiry	
(CoI)	model	focuses	on	the	learning	experience	context	and	the	various	interactions	that	
are	 behind	 the	 learning	 process.	 The	model	 proposes	 that	 learning	 exists	 in	 a	 social	





















the	 technical	 characteristics	 of	 the	 mobile	 device	 together	 with	 social	 and	 personal	
aspects.	It	is	necessary	to	look	at	the	technical	aspects	of	the	smartphone	being	used	by	
the	student.	These	aspects	can	relatively	have	a	contribution	to	the	way	the	student	uses	
the	 smartphone	 to	 learn	 and	 in	 turn	 affect	 their	 experience.	 These	 technical	
characteristics	 include	 the	 device’s	 input	 and	 output	 characteristics,	 processing	 and	
storage	 capabilities,	 compatibility	 and	 upgradability.	 Koole	 (2009)	 claims	 that	 it	 is	









aspect	 also	 shows	 how	 students	 use	 what	 they	 already	 know	 and	 mobile	 learning	
enhances	 this.	 Social	 aspects	 encompass	 the	 process	 of	 social	 interaction	 and	
communication.	Learners	should	follow	the	rules	of	cooperation	to	communicate.	This	








However	 various	 mobile	 learning	 studies	 have	 used	 the	 Frame	 model	 in	 recent	
























































Mobile Unfriendly content 
Expensive Data 
Less Free WiFi 



















applications	 were	 the	 most	 frequently	 used	 apps	 for	 learning.	 The	 table	 below	 is	 a	
summary	of	their	findings.	
Table 3: Frequency of mobile app use for learning (Wai et al., 2016) 
Most	items/applications	in	the	table	above	were	adopted	in	this	research	study	although	





Frequency of using apps (in category) Business Education Engineering Weighted 
Average 
Mass media (e.g., TV, Radio, Newspaper) 3.06 2.67 3.08 2.93 
Dictation and translation 4.13 3.79 3.98 3.96 
Social networking 3.73 3.72 3.55 3.67 
Browser 4.44 4.33 4.18 4.32 
E-mail / texting 4.25 4.38 4.00 4.21 
Map and navigation 2.96 2.85 2.80 2.87 
Document viewer (e.g., PDF reader) 4.25 4.15 3.95 4.12 
Notes 3.60 3.10 3.48 3.39 
Schedule / calendar 3.73 3.31 3.25 3.43 
Video (e.g. YouTube) 3.15 3.03 2.95 3.04 
School apps 2.38 2.28 2.30 2.32 
Recorder 2.94 2.54 2.20 2.56 
Calculator 3.54 2.95 2.98 3.18 
Others 1.54 2.95 2.98 3.16 






Issues:	While	 students	 occasionally	 use	 their	 smartphones	 for	 learning	 activities,	 it	
emerged	 in	 previous	 studies	 that	 various	 issues	 are	 encountered.	 Negative	 issues	
particular	 to	 the	 device	 in	 use	 such	 as	 small	 screen,	 low	 battery	 life	 and	 inadequate	
storage	space	were	 identified	previously	(Baran,	2014;	Kaliisa	&	Picard,	2017;	Sarrab,	
Elbasir,	 &	 Alnaeli,	 2016).	 However	 other	 non-device	 issues	 are	 also	 inherent	 such	 as	
expensive	cellular	data,	low	bandwidth	and	limited	free	WiFi	(Baran,	2014).	Other	studies	





application	 or	 features	 of	 a	 smartphone	 in	 learning	 activities.	 These	 aspects	 can	 be	
grouped	into	two,	namely	positive	and	negative	impacts.	Based	on	previous	studies	on	
mobile	 learning,	 the	 following	 impacts	 were	 pre-populated	 –	 Time-saving,	 increased	
productivity,	 enhanced	 learning,	 learn	 from	 anywhere,	 instant	 feedback	 and	 help	
(Hashemi	et	al.,	2011;	Iqbal	&	Yaqub,	2010;	Ozdamli	&	Cavus,	2011;	Vishwakarma,	2015).	
The	aforementioned	were	grouped	under	positive	impacts.	
Some	 aspects	 were	 considered	 negative	 impacts	 as	 they	 hindered	 or	 disrupted	 the	















A	 set	 of	 hypotheses	 was	 proposed	 to	 show	 and	 explain	 the	 empirical	 relationship	
between	the	various	constructs	in	the	research	framework.	The	hypotheses	will	be	tried	
and	either	confirmed	entirely	or	in	part,	or	completely	invalidated,	which	will	prompt	the	



























CHAPTER 4: Research Methodology  













This	 research	 study	 took	 an	 objectivism	 ontological	 stance.	 Ontology	 refers	 to	 the	
assumptions	that	the	researcher	holds	of	how	the	world	works.	Ontology	influences	how	
the	 researcher	 thinks	 about	 the	 world	 view	 (Saunders	 et	 al.,	 2009b).	 There	 are	 two	
aspects	 of	 ontology	 and	 that	 is	 objectivism	 and	 subjectivism	 (Orlikowski	 &	 Baroudi,	
1991).		
Subjectivism	maintains	that	social	actors	are	a	part	of	the	reality	that	is	created	as	a	result	
of	 their	perceptions	and	actions	 towards	 the	existence	of	 that	 reality	 (Saunders	et	al.,	











three	main	 epistemological	 standpoints	 namely,	 positivistic,	 interpretivist	 and	 critical	
realist.	






There	 are	 three	 classifications	 of	 research	 purpose	 i.e.	 exploratory,	 descriptive	 and	
explanatory	(Saunders	et	al.,	2009b).	The	purpose	of	this	research	is	explanatory	as	the	
researcher	 is	 explaining	 satisfaction	 by	 means	 of	 relationships	 between	 variables.		
Although	 the	 field	 of	 mobile	 learning	 is	 constantly	 receiving	 much	 attention	 from	





















This	 research	 is	 cross-sectional	 given	 the	 short	 period	 of	 study.	 Saunders	 refers	 to	 a	





Africa	 and	 through	 convenience	 has	 situated	 the	 research	 in	 South	 Africa.	 When	 a	
researcher	 considers	 a	 population	 for	 a	 study,	 they	 are	 mainly	 concerned	 with	 the	

















at	 this	 university.	 The	 sample	 was	 the	 403	 students	 which	 responded	 to	 the	
questionnaire.	 Random	 sampling	 was	 used	 for	 the	 online	 questionnaire.	 An	 online	
questionnaire	was	uploaded	to	a	survey	platform	called	Qualtrics.	The	researcher	gained	






by	 answering	 the	 online	 questionnaire.	 Data	 collected	 through	 the	 online	 survey	was	






no	 identifiable	 information	 was	 published	 in	 this	 study.	 The	 researcher	made	 use	 of	
aliases	where	necessary.	









The	 instrument	used	 in	 this	 research	study	 is	a	questionnaire.	The	questionnaire	was	
carefully	drafted	to	present	 the	sections	of	 the	questionnaire	and	the	questions	under	



















Section	 two:	 This	 section	 had	 questions	which	 interrogated	 the	 student’s	 use	 of	 the	
actual	phone	in	terms	of	their	learning.	On	a	Likert	scale	of	7,	the	participant	was	asked	
to	rate	the	frequency	of	use	of	some	of	the	applications	available	on	smartphones	such	as	
e-mail,	 Instant	Messaging	apps,	Calendar	 etc.	The	participants	had	 to	 rate	 a	 total	 of	9	




















Data	 collection	 was	 carried	 out	 after	 the	 finalisation	 of	 the	 research	 instrument	 and	
uploading	the	questionnaire	to	an	online	platform	called	Qualtrics.	This	platform	allowed	
for	 the	 generation	 of	 an	 anonymous	 hyperlink	 which	 was	 used	 in	 the	 invitation	 to	









contributed	to	 the	shortfall	 in	 the	responses.	The	researcher	 then	had	to	send	out	 the	
invitation	again	at	a	later	stage.	A	second	e-mail	invitation	was	sent	out	to	the	student	





















we	 tested	 for	 construct	 validity	 using	 Cronbach's	 alpha.	 We	 the	 ran	 regression	 and	
correlation	analysis.	
Correlation	is	the	measure	of	the	extent	to	which	two	variables	are	related	to	each	other.	
The	 role	 of	 a	 correlation	 coefficient	 is	 to	 reveal	 and	 quantify	 the	 strength	 of	 a	 linear	
relationship	between	two	variables	under	consideration	(Saunders,	Lewis,	&	Thornhill,	
2009a).	The	correlation	coefficient	(represented	by	letter	r)	takes	a	value	between	-1	and	
+1	 dependent	 on	 the	 existing	 relationship	 (Saunders	 et	 al.,	 2009a).	 The	 value	 of	 -1	











et	 al.,	 2009a).	 If	 the	 probability	 is	 greater	 than	 0.05	 then	 the	 relationship	 is	 not	
statistically	significant	(Saunders	et	al.,	2009a).	
Nvivo	software	was	used	to	analyse	the	open-ended	responses	of	the	questionnaire.	After	


























The	 main	 objective	 of	 this	 study	 is	 to	 determine	 the	 impact	 a	 smartphone	 has	 on	 a	






























Figure 9: Distribution by year of study 
White Black Coloured Indian Other
Female 104 74 50 25 7
Male 45 65 18 5 8








Distribution of responses by gender
Female Male Other
1ST 2ND 3RD 4TH 5TH
Year Year Year Year Year
Undergraduate 115 71 42 17 28



























Figure 10: Phone Screen Size 















Figure 11: Frequency of Mobile App Use for learning 
Internet	browser	topped	the	list	as	the	most	used	app	by	students	with	more	than	80%	
of	students	recording	that	they	make	use	of	the	app	for	their	learning.	This	affirms	the	
claim	 that	 students	mostly	use	web	browsers	 on	 their	 smartphones	 to	quickly	 access	
websites	 with	 course-related	 learning	 material	 (Kuznekoff	 &	 Titsworth,	 2013).	 This	
includes	accessing	LMS	which	does	not	have	a	dedicated	mobile	app.	The	chat	also	reveals	


















Figure 12: Positive Impact  



















The	 issues	 that	 were	 encountered	 by	 students	 while	 learning	 on	 their	 smartphones	
mainly	included	access	to	mobile	data.		Most	students	strongly	agreed	that	they	depend	








Figure 14: Issues 
Dependency	 on	 free	WiFi	 connections	 by	 students	 is	 still	 very	 high.	 As	 noted	 in	 the	







the	 dependency	 of	 free	WiFi	 by	 students.	 Although	 the	 university	 has	 installed	WiFi	
across	campus,	there	are	still	very	few	students	who	think	that	WiFi	on	campus	is	not	
adequate.	 According	 to	 Chitanana	 and	 Govender	 (2015),	 some	 spaces	 at	 universities	
cannot	cope	with	the	high	demand	of	mobile	connections	to	the	available	access	points.	




smartphone	 for	 learning	 are	 negated	 if	 the	 students	 don’t	 gain	 access	 to	 free	 WiFi	
connections	in	the	spaces	they	frequent.		






that	 there	 is	 no	 dedicated	 app	 for	 the	 Vula	 LMS.	 The	 university	 needs	 to	 develop	 a	
dedicated	Vula	app	that	will	be	optimised	for	small	screens.	The	table	also	reveals	that	
some	 websites	 that	 students	 use	 or	 access	 from	 their	 smartphones	 are	 not	 mobile-
friendly.	




they	 can	 access	 learning	materials	 from	 their	 smartphones	which	 is	 of	 importance	 in	
enabling	mobile	learning	from	a	smartphone.  
 
Figure 15: Satisfaction 
5.2 Exploratory	Factor	Analysis	













under	 one	 factor.	 This	 is	 because	 these	 applications	 are	 all	 social	 applications	 and	




Memo	did	not	 load	onto	any	 factor	and	was	consequently	 removed	 from	the	analysis.	
YouTube	loaded	on	its	factor	and	a	new	construct	was	created	called	Video.	
Factor	Analysis:	Positive	Impact		
The	questions	which	 referred	 to	 the	positive	 impacts	on	 smartphone	use	on	 students	
loaded	onto	 three	 factors.	 Time,	 comfort,	 productivity	 and	 anywhere	 all	 speak	 to	 one	
construct	which	is	Location.	Ask	questions	and	chat	groups	loaded	onto	the	same	factor	
and	a	construct	called	Support	was	formed.		















The	 issues	 construct	 had	mainly	 four	 factors	 on	 to	 which	 the	 test	 items	 loaded.	 The	










test	 was	 used	 to	 determine	 if	 the	 variables	 are	 consistent	 and	 thus	 dependable	
(Bhattacherjee,	2012).	According	to	Gliem	and	Gliem	(2003),	it	is	important	to	verify	the	
internal	consistency	between	variables	and	affirm	that	any	Cronbach	alpha	value	of	above	
0.7	 is	 acceptable.	 However	 in	 exploratory	 studies,	 a	 Cronbach	 alpha	 value	 of	 0.6	 is	
acceptable	 (Fornell	 &	 Larcker,	 1981).	 Exploratory	 Factor	 analysis	 was	 carried	 out	 to	
determine	which	 test	 items	 loaded	 together	 and	which	 ones	 needed	 regrouping	 (see	
Appendix	5).		




















Productive Tools 4 0.8 
Social Media 4 0.7 
Video/ Podcasts 1 N/A 
 
Positive Impact 
Location 4 0.8 
Support 2 0.6 
Understanding 1 N/A 
Negative Impact Class 1 N/A 
Distraction 2 0.8 
 
Issues 
Screen Size 1 N/A 
Mobile unfriendly content 1 N/A 
Data Connection  2 0.6 
Vula Incompatibility 1 N/A 



















































variables	 with	 the	 various	 negative	 and	 positive	 impacts	 as	 respective	 dependent	
variables.	The	following	table	shows	the	p-values	for	each	of	the	3	identified	smartphone	
use	 cases	 (independent	 variables)	 per	 regression	 (each	 impact	 is	 a	 separate	
regression/column).		
Table 5:	Influence	of	smartphone	use	case	on	learning	impacts	(p-values/R2) 
Regression for è 
 















in class (-) 
As a tool 0.0000*** 0.0000*** 0.1006 0.0003*** 0.0023** 
For social/communication 0.0017* 0.4207 0.0059* 0.6680 0.7689 
For video 0.1978 0.1533 0.4331 0.0167* 0.0817 
R2 0.1489 0.0822 0.0464 0.0897 0.1175 
Adjusted R2 0.1426 0.0752 0.0393 0.0712 0.0995 
* = p<0.05; ** = p<0.01; ***=p<0.001 
From	the	analysis,	it	is	clear	that	the	functional	use	cases	of	a	smartphone	influence	the	
positive	or	negative	 impacts	differentially.	For	 instance,	 the	various	 smartphone	 tools	
used	(calendar,	browser,	calculator)	are	significant	antecedents	on	most	impacts	but	the	
social/communication	uses	of	 smartphones	 (instant	messaging,	 email,	 Facebook)	only	
relate	significantly	on	the	‘learn	anywhere,	anytime’	and	the	‘getting	support	from	others’	
impacts.		











Thus	 Hypotheses	 1	 and	 2	 are	 supported	 but	 only	 weakly	 so,	 given	 that	 the	 actual	
correlation	coefficients	(bottom	two	rows)	are	very	low	–	only	4	to	14%	of	the	variance	
is	 explained.	 It	must	be	noted	 that	 the	 lack	of	 explanatory	power	of	 the	 impacts	 (low	












Regression Summary for Dependent Variable: Satisfaction  



















1.647 0.764 2.154 0.031 
Gender 
 
-0.076 0.033 -0.229 0.097 -2.353 0.019 
Program 
 
0.031 0.033 0.099 0.103 0.955 0.339 
Year 
 
-0.041 0.033 -0.041 0.032 -1.278 0.201 
Phone Type 
 
0.031 0.033 0.352 0.369 0.953 0.341 
Phone Screen Size 
 
0.001 0.031 0.002 0.064 0.029 0.976 
Positive Impact (Location) 
 
0.514 0.047 0.562 0.051 10.912 0.000 
Positive Impact (Support) 
 
0.131 0.033 0.145 0.037 3.907 0.000 
Positive Impact (Understanding) 
 
0.001 0.036 0.001 0.040 0.030 0.975 
Negative Impact Class 
 
-0.032 0.038 -0.030 0.035 -0.854 0.393 
Negative Impact Distraction 
 
-0.238 0.046 -0.205 0.039 -5.214 0.000 
Issue (Screen Size) 
 
-0.045 0.033 -0.047 0.035 -1.361 0.174 
Issue (Content) 
 
-0.035 0.034 -0.030 0.029 -1.033 0.302 
Issue (Data) 
 
0.029 0.033 0.031 0.035 0.890 0.373 
Issue (Vula) 
 







able	 to	get	 support	 from	other	 students	or	 teachers	 (PosSupport)	positively	 influence	
learner	satisfaction	lending	strong	but	partial	support	to	Hypothesis	3.	The	distractive	
nature	 of	 the	 device	 has	 a	 significant	 negative	 effect	 on	 learner	 satisfaction,	 partially	




(see	 figure	 5),	 these	 issues	 don’t	 affect	 satisfaction.	 Interestingly,	 satisfaction	 is	 also	















variables	 (see	 previous	 section),	 the	 overall	 explanatory	 power	 (R2	 value)	 of	 the	
regression	equation	increases	by	less	than	1%	(R2=.637;	adjusted	R2=0.620).	Thus,	the	







The	 research	 instrument	 had	 a	 section	 with	 open-ended	 questions	 which	 sought	 to	
uncover	some	of	the	areas	that	were	not	completely	addressed	in	the	survey.	The	analysis	




Table 7: Most important Mobile Applications for learning 
Application COUNT  
 
Internet Browser 289 
Email 122 
Instant Messaging ( e.g. WhatsApp) 112 
YouTube / Podcasts 60 
Sound Recorder 16 





Maps/Location Services 1 
 
We	 note	 that	 the	 3	 most	 important	 mobile	 application	 students	 use	 from	 their	















































































































reference,	 it	 is	 interesting	 to	 note	 the	 impact	 the	 sound	 recorder	 app	 had	 on	 some	







The	 research	 sought	 to	 better	 understand	 and	 in	 turn	 reveal	 other	 ways	 that	

































































































































































































































Conclusions and Recommendations  
 




In	 this	 research	 study,	 the	 research	developed	a	new	 framework	 for	 investigating	 the	





students	 suggested	 that	 there	 is	 a	 need	 to	 have	 more	 mobile-friendly	 websites	 for	





or	 in-between	buildings	or	 in	 residences.	University	 IT	would	need	 to	 investigate	and	
improve	on	the	campus	WiFi	service	in	this	regard.	
Cheaper	 data	was	 also	 highly	 recommended	 by	 students.	 This	 affirms	 findings	 in	 the	
literature	 that	 in	 South	 Africa,	 mobile	 data	 is	 considered	 to	 be	 very	 expensive.	
Policymakers	need	to	thus	investigate	the	data	affordability	by	students	and	ways	they	
could	enable	broader	access	to	cheaper	data	or	access	to	zero-rated	learning	materials.	
Finally,	 It	 is	 hoped	 that	 university	 administrators	 and	 academic	 staff	 will	 note	 the	
pervasiveness	of	use	and	positive	impact	of	the	smartphone	in	student	 learning.	Thus,	
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Section 1: Demographics  
1. What is your Gender? 
Male ☐ Female ☐ Prefer not to answer ☐ 
2. Which of the following group do you belong? 
Black/African ☐  Coloured ☐ Indian/Asian ☐  White ☐ Other ☐  Prefer not 
to answer ☐ 
3. Which level are you?   Undergraduate☐ Postgraduate ☐  
4. Which faculty are you in?  Commerce☐   EBE☐  Health Sciences ☐ 
    Humanities ☐  Law☐  Science ☐   
5. Year of Study ☐ 
6. What type of phone do you use?  Smartphone Phone☐ Feature Phone☐ 
7. What size is your phone’s screen? < 4 inch ☐ 4 inch - 5 inch ☐  >5 inch ☐ Not 
sure ☐ 
 
Section 2: Use  




Section 2 Smart Phone Use 
(Independent Variable) Items 1-10 Sub Question 1 
 
Section 3 Positive Impacts  
(Independent Variable) Items 1-7 Sub Question 2 
H1 
Section 4 Negative Impact 
(Independent Variable) Items 1-6 Sub Question 3 
H2 
Section 5 Issues 
 (Independent Variable) 
Items 1-11 Sub Question 4 
H5 
Section 6 User satisfaction 
 (Dependent Variable) Items 1-6 Sub Question 5 
 





Please rate your frequency of use of the following mobile applications or services in relation 
to your studies. 


















1 Face Book 1 2 3 4 5 6 7 
2 Instant Messaging ( e.g. 
WhatsApp) 
1 2 3 4 5 6 7 
3 Email 1 2 3 4 5 6 7 
4 Internet Browser  1 2 3 4 5 6 7 
5 File Storage 1 2 3 4 5 6 7 
6 Camera 1 2 3 4 5 6 7 
7 Calendar 1 2 3 4 5 6 7 
8 Memo 1 2 3 4 5 6 7 
9 YouTube / Podcasts 1 2 3 4 5 6 7 
10 Maps/Location Services 1 2 3 4 5 6 7 
 
11.  Which of the above mentioned applications is most important to your learning? 
__________________________________________________________________________________
__________________________________________________________________________________ 




Section 3: Positive Outcomes  
Please indicate the extent to which you agree or disagree with the following statement: 












1 Using a smartphone for 
learning is saving me time  
1 2 3 4 5 6 7 
2 I feel comfortable using my 
phone to study 
1 2 3 4 5 6 7 
3 Multimedia helps me to 
understand concepts better 
1 2 3 4 5 6 7 
4 Using my smartphone in 
learning activities increases my 
productivity 
1 2 3 4 5 6 7 
5 My phone enables me to learn 
from anywhere 
1 2 3 4 5 6 7 
6 I can freely ask a question over 
the phone than in person 
1 2 3 4 5 6 7 
7 I find people are helpful on 
chat groups. 






Section 4: Negative Outcomes  
Please indicate the extent to which you agree or disagree with the following statement: 










1 I find it distracting to use 
my phone in class 
1 2 3 4 5 6 7 
2 I cannot use my phone to 
study 
1 2 3 4 5 6 7 
3 I find it distracting to use 
my phone to study 
1 2 3 4 5 6 7 
4 I am able to store and 
retrieve information on 
my phone  
1 2 3 4 5 6 7 
5 I feel disconnected/ 
isolated from others 
while learning from my 
smartphone 
1 2 3 4 5 6 7 
 
Section 5: Issues  
Please indicate the extent to which you agree or disagree with the following statement: 












1 Small screen makes it 
difficult to learn 
1 2 3 4 5 6 7 
2 The websites I need to use 
are not mobile friendly 
1 2 3 4 5 6 7 
3 Data is expensive and I 
cannot afford it 
1 2 3 4 5 6 7 
4 I depend on free WiFi to 
access learning material 
from my phone  
1 2 3 4 5 6 7 
5 WiFi on Campus is 
adequate  
1 2 3 4 5 6 7 
6 I can access Vula 
resources from my phone 
1 2 3 4 5 6 7 
7 Storage space for learning 
material on my phone is 
not an issue 
1 2 3 4 5 6 7 
8 I do not know how to use 
some of the features on 
my phone 
1 2 3 4 5 6 7 
9 For my own privacy, I do 
not interact with my 





classmate on phone chat 
groups/ 
 
Section 4: Satisfaction  
Please indicate the extent to which you agree or disagree with the following statement: 










1 I am happy with using my 
phone for learning  
1 2 3 4 5 6 7 
2 Generally I can access 
learning material from my 
phone 
1 2 3 4 5 6 7 
3 My phone is very helpful in 
my studies 
1 2 3 4 5 6 7 
4 I would recommend mobile 
learning to others 
1 2 3 4 5 6 7 
5 I enjoy learning from my 
phone 
1 2 3 4 5 6 7 
 






















I am B-Abee, Toperesu, a student enrolled in the part-time Master of Commerce 
programme of the Department of Information Systems at the University of Cape Town. 
As part of the course curriculum I am required to submit a dissertation.  
 
The purpose of my research is to determine the impact of your smartphone on your 
learning experience.  
 
This research has been approved by the Commerce Faculty Ethics in Research 
Committee. Your participation in this research will be greatly appreciated.  
 
Participation is entirely voluntary and all information will be treated as confidential and 
used solely for the purpose of this study. You will not be requested to supply any 
identifiable information, ensuring anonymity of your responses. You can choose to 
withdraw from the research at any time. It will take approximately 10 minutes to 
complete survey. 
 





Researcher: B-Abee Toperesu (tprbab001@myuct.ac.za) 








Appendix 4: Ethics Approval Letter 
 
______________________________________________________________________________________________________________ 
O r Mission is to be an outstanding teaching and research university, educating for life and addressing the challenges facing our ocie .  
 
 
       
    14/09/2017 
 
 
Mr B-Abee Toperesu 
Department Information Systems 




Dear B-Abee Toperesu 
 
Project:  The Im ac  f a Sma  Ph e  he S de  Lea i g E e ie ce i  
Higher Education Institutions in South Africa. 
 
 
It is a pleasure to inform you that the EiRC has formally approved the above-mentioned 
study. 
 
Approval is granted for the period of 12 months. Should you require an extension or make 
any substantial changes to the research methodology which could affect the experiences 
of participants, you must submit a revised protocol to the Committee for approval.  
 







University of Cape Town 
Commerce Faculty Office 
Room 2.26 | Leslie Commerce Building 
 
Office Telephone: +27 (0)21 650 2695 
Office Fax:  +27 (0)21 650 4369 






 Faculty of Commerce 
 
Private Bag X3, Rondebosch, 7701 
2.26 Leslie Commerce Building, Upper Campus 
Tel: +27 (0) 21 650 4375/ 5748 Fax: +27 (0) 21 650 4369 
E-mail: com-faculty@uct.ac.za 
Internet: www.uct.ac.za 






Appendix 5: Factor Analysis 



















IssContent IssData IssVula Satisfactio
n
DemGender 1,000000 0,001872 -0,066203 -0,103600 -0,100948 -0,024056 -0,017086 0,059511 -0,097660 0,000392 0,069158 -0,004582 -0,046046 0,126877 0,080332 -0,004309 0,026530 -0,071749 -0,105866
DemEthnic 0,001872 1,000000 -0,013544 0,027376 0,014617 0,066048 0,027187 0,027457 0,132981 0,064599 0,102368 0,012766 -0,158253 -0,066796 -0,076815 -0,023090 -0,019322 -0,018245 0,131461
DemProg -0,066203 -0,013544 1,000000 0,225798 -0,010720 0,035242 0,076627 -0,003346 -0,084975 0,073473 -0,011651 0,000352 -0,105195 -0,110231 -0,005594 0,079974 -0,112254 -0,193236 0,071896
DemYear -0,103600 0,027376 0,225798 1,000000 -0,036134 -0,005213 -0,025527 -0,025098 -0,110503 0,079291 0,076682 0,030457 0,024646 -0,010530 0,048210 0,037157 0,054458 -0,042011 0,019715
DemPhone -0,100948 0,014617 -0,010720 -0,036134 1,000000 -0,075962 0,025040 -0,055055 0,059339 -0,090910 -0,052035 -0,105098 -0,226699 -0,038668 -0,096000 -0,027387 0,059772 -0,056242 0,006017
DemSize -0,024056 0,066048 0,035242 -0,005213 -0,075962 1,000000 -0,017839 -0,081310 0,046882 -0,048269 0,064623 0,039855 -0,044064 0,024937 -0,018045 -0,083979 -0,072424 0,077853 -0,011249
UseTools -0,017086 0,027187 0,076627 -0,025527 0,025040 -0,017839 1,000000 0,337218 0,282857 0,345058 0,149645 0,271932 -0,203297 -0,235397 -0,029310 -0,051440 0,051445 0,012718 0,311698
UseSocial 0,059511 0,027457 -0,003346 -0,025098 -0,055055 -0,081310 0,337218 1,000000 0,335193 0,272876 0,192051 0,147315 -0,086088 -0,079097 0,007098 -0,088678 0,102467 0,104392 0,267342
UseVideo -0,097660 0,132981 -0,084975 -0,110503 0,059339 0,046882 0,282857 0,335193 1,000000 0,193887 0,115769 0,155502 -0,141419 -0,175189 -0,103973 -0,150635 0,117053 0,094414 0,264062
PosLocation 0,000392 0,064599 0,073473 0,079291 -0,090910 -0,048269 0,345058 0,272876 0,193887 1,000000 0,320479 0,484289 -0,322792 -0,640871 -0,116884 -0,153521 0,016578 0,119550 0,736332
PosSupport 0,069158 0,102368 -0,011651 0,076682 -0,052035 0,064623 0,149645 0,192051 0,115769 0,320479 1,000000 0,221507 -0,033320 -0,147340 -0,021459 -0,004916 0,050232 0,042600 0,327481
PosUnderstanding-0,004582 0,012766 0,000352 0,030457 -0,105098 0,039855 0,271932 0,147315 0,155502 0,484289 0,221507 1,000000 -0,108567 -0,275044 -0,008640 -0,084234 0,033082 0,071685 0,353866
NegClass -0,046046 -0,158253 -0,105195 0,024646 -0,226699 -0,044064 -0,203297 -0,086088 -0,141419 -0,322792 -0,033320 -0,108567 1,000000 0,471626 0,162254 0,128078 0,145478 -0,037411 -0,333607
NegDistraction0,126877 -0,066796 -0,110231 -0,010530 -0,038668 0,024937 -0,235397 -0,079097 -0,175189 -0,640871 -0,147340 -0,275044 0,471626 1,000000 0,234927 0,215480 0,011554 -0,091625 -0,641494
IssScreenSize 0,080332 -0,076815 -0,005594 0,048210 -0,096000 -0,018045 -0,029310 0,007098 -0,103973 -0,116884 -0,021459 -0,008640 0,162254 0,234927 1,000000 0,238350 0,093812 0,008753 -0,185406
IssContent -0,004309 -0,023090 0,079974 0,037157 -0,027387 -0,083979 -0,051440 -0,088678 -0,150635 -0,153521 -0,004916 -0,084234 0,128078 0,215480 0,238350 1,000000 0,172290 -0,136810 -0,186196
IssData 0,026530 -0,019322 -0,112254 0,054458 0,059772 -0,072424 0,051445 0,102467 0,117053 0,016578 0,050232 0,033082 0,145478 0,011554 0,093812 0,172290 1,000000 0,035550 0,023439
IssVula -0,071749 -0,018245 -0,193236 -0,042011 -0,056242 0,077853 0,012718 0,104392 0,094414 0,119550 0,042600 0,071685 -0,037411 -0,091625 0,008753 -0,136810 0,035550 1,000000 0,175273
Satisfaction -0,105866 0,131461 0,071896 0,019715 0,006017 -0,011249 0,311698 0,267342 0,264062 0,736332 0,327481 0,353866 -0,333607 -0,641494 -0,185406 -0,186196 0,023439 0,175273 1,000000
 Variable
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